This paper describes the creation of a management and control instrument, with the aim of monitoring, evaluating and increasing all of the information about the rural heritage in the "Cen Masserie" area, located in Crispiano (Taranto). The main goal was to fulfill the European directives, promoted in the "Rural Development Programme" (PSR). The directives aim at the protection and promotion of this heritage and can take place thanks to the financial measures of the Region Apulia. An integrated methodological approach was adopted in order to give a basic structure to any kind of territorial project, be it cognitive, metric or structural. Therefore a Geographic Information System (G.I.S) was created in order to edit, store and manage the information about all the rural structures in the "Cento Masserie" area. On a Microsoft Access database a DBMS (database management system) was created to gain an easier management, storage and review of data. The result represents a useful basis and an operative support, that is able to give information in different ways. It will also be at the authorities and different territorial users disposal, in order to functionally recover this heritage from the architectural and structural point of view and also to protect it, preserve it and use it.
INTRODUCTION
The project aims to promote rural heritage in the "Cento Masserie" area, located in Crispiano through in-depth knowledge, targeted enhancement and development, giving support to economic and social activities of the territory. The attention has been focused on the case study of the Masseria Lupoli where, after a careful preliminary planning, an integrated survey methodology was conducted, which was useful both to produce metric data for a detailed cataloguing and representation of structural elements present in the site, and to verify and mitigate the risks, which these structures undergo over time in terms of illegal building, as well as to promote their knowing. The whole project has been implemented in the GIS system, by using the national geodetic spatial reference system, as required by the recent legislation on the matter.
Later, a storage system for the information about the rural heritage was realized, creating a DBMS developed in Microsoft Access database, which was connected to the geographic positioning system (GIS), through an OLE DB connection (Object Linking and Embedding Database Provider), devoted to archiving and processing alphanumeric data. This choice of keeping the data in the Access database and update them from time to time within the application GIS, apparently expensive, meets instead the operating cost criteria. Then a connection between the two types of databases has been created, with the main prerogative of keeping the permanent communication between the two different storage systems (Dardanelli 1 Technical University of Bari, 70125 Bari, Italy, domenica.costantino@poliba.it, mariagiuseppa.angelini@poliba.it, m.cla0885@gmail.com, vincy870@libero.it 2015) . With this system it is possible to identify priorities for action, and to have information with different interpretations, such as the historical architectural heritage description, the spatial location and exploitation from the point of view of tourism strategy in the territory (Baiocchi 2014).
CARTOGRAPHY AND REFERENCE SYSTEM
The With the publication of D.P.C.M. on 10 November 2011, by implementing art. 59 of the Digital Administration Code (DAC), Italy adopted the reference system called ETRF2000 (2008.0) and conformed to the European geodetic reference system (ETRF89), in order to support applications that require a higher precision. Considering the common use of GIS, normally oriented to the management of the cartography, the orthoimage or the georeferencing objects with decimeter accuracy, and in order to simplify the procedure, the difference between the ETRF89 and ETRF2000 was not considered, which affects the number of centimeters. The cartographic reference system used for this work is the representation UTM (Universal Transverse Mercator), associated with WGS84 ellipsoid, called ETRS 1989UTM Zone 33N; that was the official geodetic system adopted by Europe concerning the realization ETRF89, at that time (Barbarella, 2014 , Mugnier 2005 
STUDY AND CENSUS OF RURAL ARCHITECTURE
The first phase concerned the creation of a storage structure, in the ArcMap system, for editing, storing and management of geographical information relating to rural goods within the area of interest; the first step to build a GIS is the collection of geographic data and their storage in the geodatabase in the proper format, according to the type of collected data.
Fig. 1. Land survey and mapping of census
The aim was to conduct a census of the various farms within the municipal administrative boundary of Crispiano and to check the distribution over the territory, in order to have a general quantitative framework of architectural structures in the zone. 78 rural structures have been identified, then georeferred in the global reference system, using as a basis the I.G.M. cartography scale 1: 25.000 imported into ArcGIS software, through WMS services offered by the National Geoportal and verifying later the exact positioning, the thematic layers such as CTR and orthophotos. Within the attribute table, each specific reference was uniquely identified with a serial number ( Fig.1) , directly implementing in the Access database a number of other information such as the name, the cartographic and geographic coordinates in the global reference system WGS84/ETRS89 and its administrative location (Tab. 1). Table 1 . The attribute table.
THE LAND SURVEY: THE CASE OF MASSERIA LUPOLI
Masseria Lupoli has been used as the rural structure prototype because of its richness in history and its wide space of relevance. Through the use of the Leica Smart Station, a traditional integrated survey for location plan and details with GNSS technology was conducted. Thanks to the features of the Smart Station, the celerimetric survey was performed with the Total Station TS11, by collimating all points of detail of the structure and at the same time, with the help of the GS-12 Leica receiver, it was possible to determine the planimetric and altitude conformation of the entire site. Thanks to the proximity of the permanent station TARA, belonging to the national network GNSS ItalPoS , and materialized at the Center "Magna Grecia" of Politecnico di Bari -Taranto, the kinematic differential GNSS survey was conducted, with the post data-processing, thus achieving considerable advantages in terms of precision and time control (Fig.2) ,.
Fig.2. Topogtraphical instruments and permanent station TARA
This was followed by the planimetric graphical representation and the data from the GNSS survey, supplemented with the topographic ones, led to the definition of a DTM (Digital Terrain Model).
Fig.3. Celerimetric survey
As a result of the detailed celerimetric survey (Fig.3) , the plano-altrimetric conformation and the volume of structures inside the farm have been defined, allowing the development and the representation of a simplified three-dimensional model of the complex (Fig.4) . 
TOPOGRAPHIC AND CADASTRAL DATABASES
Another goal was to integrate in the topographic database the information concerning the Land Registry database. The acquisition and the geo-reference of cadastral maps, in addition to the other basic maps with different nominal scales, present in the cadastral database of a GIS, allow one to optimally manage the knowledge of rural territories and contribute to solving numerous situations which are not identifiable in the actual maps, such as CTR (Regional Technical Map).
Among the possible and positive reasons for its acquisition, are the management of landscape protection of the Authority, perimeter delimitation according to the "Galassini" Decrees and the perimeters dictated for State concessions. In these cases, the attempt to superimpose analytically incompatible map systems can produce indecision, the uncertainty of a sure answer and often accidental errors or contestable results. A geometrical integration between the two map systems is not feasible, neither for the different ways of measuring and reporting the information, nor for the different systems of reference, unless rigid georeferencing processes are conducted.
DATA PROCESSING
The cadastral map represents the whole national territory and for its depicted thematic mapping, it is the fundamental instrument for the management of a territory, irrespective of the financial purposes for which it was created. Its characteristics include origins in hundreds of different reference systems, different Datum and map projection than the official national projection, all of which make interaction complex. It is known that the system of map representation, mainly used by the cadaster, is the Cassini-Soldner projection, that is the transverse of equirectangular projection; in this category within the limit Xmax= 70 km, the modulus of surface deformation does not exceed 1.00005 and furthermore, along the central meridian it is both equivalent and conformal. These considerations suggested then to realize the process of integrating the cadaster database, by using the original cadastral maps in raster format, which are not updated but represent the "most precise" available matric basis nowadays ).
The peculiarity of cadastral maps is how the grid is represented within them, in addition to normal external wire fences (distance of crossroads 400m, on a scale of 1:4.000); in the process of geo-referencing this pattern is needed to arrange homogeneously the control points (GCP= ground control point) and to avoid concentrating them in limited areas (such as near borders). In this manner it is possible to make the process of geo-referencing more precise and also to prevent the so-called "flag in the wind" phenomenon (Baiocchi 2010 ). The first step was to obtain the original cadastral map of the area of study from the relevant office of Agenzia del Territorio (Real Estate and Land Registry Agency), via a proper application to the Protocol office. This original map was on a scale of 1:4.000, in raster format (.tif) with a resolution of 300 dpi.
By using all points of intersection belonging to the parametric grid of the map and through the Cartlab software as GCP (35), the cartographic coordinates in the Gauss-BoagaRome40 (Surace 1998) The superimposition against the technical maps already present in the database has been satisfactory since the beginning, as the accuracy in the transformation into RMS occurred within the range of 60 cm, which is both entirely consistent and below the graphic approximation on the map itself. Anyway, a low value of RMS is not a sign of accuracy in the transformation: normally the accuracy is accepted when the RMSE is smaller than the dimension of a pixel; the pixel measures 34 cm when it comes from the scan of the original map, on a scale of 1:4.000 with 300 dpi resolution. The following phase consisted in two steps: firstly, the creation of a feature class of the land-use polygons through the identification of the cadastral dividends, which interpret the real delimitation of each parcel and secondly in the storing of information in to an attributes table, such as the identification cadastral code, the extension and the type of cultivation in the soil (Fig. 5) .
IMPLEMENTATION OF RELATIONAL DATABASE RDBMS
In order to store all information concerning the rural goods within the territory of "Cento Masserie", it has been suitable to implement the relational database DBMS on Microsoft Access (Lee 2013 , Kantabutra 2010 , Gao 2008 ). This database is able to collect many information about each rural good such as technical information, data about location and the related state of preservation, about the dimensioning of the present structures; it gives also the possibility to examine and update any kind of documents, such as cadastral and cartographic maps. After identifying and defining the type of information to be inserted in the database, it was time to create and project the database itself, by means of tables made up of many fields which are connected to each other by primary and secondly relations. The relational database has been created to be easily used through the display of simplified masks. It has been envisaged a first section, which returns a general information about the specific characteristics of the territory, by providing a general list of existing farms as discovery tool for the territory of interest.
The second section, which is made up of two following buttons, describes each rural building and analyses the different aspects, representing a simplified desk study, able to return the complete situation of the studied structure; this last aspect will be useful for future users. The database is essentially structured into 2 modules: the first one enables the storing of information about the specific elements of the structure, its owner, the position, the distance from the built-up area, from train stations or airport, the state of preservation, the availability of the users, the morphologic classification of the rural structures according to the guidelines in the Piano Paesaggistico Territoriale Regionale (Regional Landscape Territorial Plan), drafted by the Region Apulia, and also the possibility to consult cartographic and cadastral documents (Zlatanova 2006) . Following the guidelines, it has been possible to classify the different structures according to their settlement morphotypology and to the various territorial fields in the Ionian-Taranto area. The second module is mainly structured to collect and store the survey data, with the related planimetric and three-dimensional graphic representations (Tet-Khuan 2006) . Therefore, for any information about the discovery, management or usage of data, this database is made up of interchange files (metadata),which belong to a specific identification code of the farm, within the area of "Cento Masserie di Crispiano" (Fig. 6) . 
CONCLUSIONS AND FUTURE DEVELOPMENTS
At the light of the creation of an archive containing different kinds of information, among which the geographical ones, this work represents a real database, which can be share with the different institutions and authorities of the territory and will enable the optimization and the simplification of all administrative and management actions regarding the rural goods, in particular about the farms around the city of Crispiano (Fig. 6a, 6b) . Furthermore, the advantages for the institutions are evident: for instance, the City Council could have available the up-dated maps in the official cartographic system, since all data about the territory of their interest could be useful for the map update. After a proper codification in a territorial computer system in WebGIS mode (Yang 2008) , the next goal will be to integrate and share these information, which will be consulted and easily traceable on the screen, thus creating a new dynamic kind of cartography, customizable in terms of representation, extremely innovative and different from the raster or numeric traditional cartography and representing an operative support, useful for the promotion of the rural territory (Costantino 2010 , Costantino 2008 . It is clear that following analysis will contribute to updating and enriching the actual framework; this project represents obviously the first step toward the real action of promotion of this territory, by means of survey technologies and systems like G.I.S for the organization and management and the planning of the research work, in the field of the preservation of the existing rural built heritage (Crăciunescu 2008) .
